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Dear Sirs, 



We refer to your letter of 4 November 2005 transmitting the International Search Report and the Writ- 
ten Opin.on for this PCT application and hereby file a demand for international prelimina^ examlna 

tag response:^ t0 ^ Writt6n ° Pini ° n 4 N ° Vember 2 °° 5 ' We Submit the fo »°w- 

Claims 

We enclose a new, amended set of claims 1-36, replacing the previously filed claims 1-122. 

\V\7Z7n°Lf m5,t ^ new f inde P enden I daim 1 has basis in Previously filed claims 6, 10, 13, 

24 ]\ Za « t ! ndependent c aim 9 has bas * ^ Previously filed claims 6, 10, 13, 9 20 23 

00 2Q « In ao n T ' ndeP ! n u ent daim 13 haS ba5is in Piously filed claims 6, 10, 13, 17 19 

3? to nalt'l 'it 3 , 7tT °T nall >; filed description, page 10, lines 7-14, and page T0 f line 

3 ?9 P 2 S 0 21 3 25^ « r ^ e r d Tu d ™ 22 h3S b3SiS in preVi0US, V ^ claims 6, 0 
1 3, 19, 20, 21, 23, 25, 29, 35, 45 and 46, and the originally filed description, page 9, lines 1 7-28. 
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Prior art 



The new mdependen claims 1, 9, 13 and 22 have all been amended so as to include claims from the 

the hirH inv V, r V V ^ 5 1 °" 6 V hUS ' a " * e neW '"dependent claims are formed on basiTof 
the third mvention, when referring to the group of inventions mentioned in the written opinion. 

For the third invention, the documents D1, D3, D4 and D5 are cited as prior art: 

D1: US 3,120,659 
D3: US 5,731,778 
D4: GB 2,380,682 
D5: EP0 766 100 
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Claim 1 



The present invention according to the new independent claims 1 covers: 
A radar system having; 

a radar wave transmitter for simultaneously transmitting a CW radar signal and a FM-CW radar signal 
three separate receivers arranged along two different directions, and for each receiver 
a CW mixer for mixing transmitted and reflected CW signals, and 
a FM-CW mixer for mixing transmitted and reflected FM-CW signals. 

Thus, from the system provided by the present claim 1, there is a simultaneous transmission of CW 
and FM-CW radar signals, whereby the observation time required to obtain unambiguous range and 
velocity measurements of a target object is reduced resulting in an increased system sensitivity Fur- 
thermore, there are three separate receivers arranged in two different directions with each receiver 
having corresponding CW mixers and FM-CW mixers, which allows for the determination of two dif- 
ferent target angels for both reflected CW signals and reflected FM-CW signals. 

Document D1 discloses a radar system for simultaneous transmission of a CW and a FM-CW signal 
The system of D1 has a single receiver with a corresponding CW mixer and a corresponding FM-CW 
mixer. However, as the system of Dl has only one receiver, it is not possible to determine any phase 
differences for reflected signals received by two or more separate receiver channels. Furthermore the 
system of Dl has no FFT processing. 

Documents D3 and D5 disclose a FM-CW radar system with two separate receivers (Fig. 1 of D3 and 
D5), FFT processing and peak determination in each of these two channels, whereby a single target 
(azimuth) angle can be determined. D5 (see Fig. 20) also discloses a FM-CW radar system with three 
separate receivers. However, these three receivers are arranged in one line (see page 15, lines 1 1-18) 
to thereby double the azimuth detection range. It is nowhere in D3 or D5 suggested that three sepa- ' 
rate receivers could be arranged along two different directions, which would make it possible to de- 
termine two different target angles. 

Furthermore, it is nowhere in D3 or D5 suggested to have a simultaneous transmission of CW and FM- 
CW radar signals, whereby the observation time required to obtain unambiguous range and velocity 
measurements of a target object can be reduced, resulting in a increased system sensitivity. 

Document D4 discloses a CW radar system with three receivers arranged in two directions (Fig. 4 of 
D4) to determine, from phase differences between the receiver channels, target angle in a horizontal 
and a vertical direction. However, in D4 there is no transmission of a FM-CW signal, and the phase 
differences can only be determined from reflected CW signals. Furthermore, it is nowhere in D4 sug- 
gested to have a simultaneous transmission of CW and FM-CW radar signals. 

When combining Dl and D5 or D3, there is obtained a system with simultaneous transmission of a 
CW and a FM-CW signal and with two or three receivers arranged in a single line, where all two or 
three receivers have FM-CW mixers, while only one.receiver has both a CW mixer and a FM-CW 
mrxer. By use of such a system, it is only possible to obtain a determination of a single target angle and 
only for FM-CW signals, and it is not possible to obtain a determination of two different target ansels 
neither for reflected CW signals nor for reflected FM-CW signals. 

W t!l^?, mbini ? S D , 1 and ° 4 ' there is obtained a system with simultaneous transmission of a CW and 
a FM-CW signal and with three receivers arranged in two directions, where all three receivers have 



CW mixers while only one receiver has both a CW mixer and a FM-CW mixer. By use of such a sys- 
tem, it is not possible to obtain a determination of two different target angels for reflected FM-CW sig- 

r P h ivp' r n °h ne ° f , tHe above J mention j ed combinations provides a radar system having three separate re- 
ce ver channels arranged ,n two directions, where each of the three receiver channels has both a CW 

ZZl^Z 71 Tf refi6 5 ed CW Signa!s ' and a FM " CW ™ er for ™ing transmitted and 
reflected FM-CW signals. Even a combination of Dl, D4 and D5 does not provide such a system 



Claim 9 



The present invention according to the new independent claims 9 covers: 
A radar system having; 

thrpp!3 tranSmitter for simultaneously transmitting a CW radar signal and a FM-CW radar signal 
three separate receivers arranged along two different directions, and for each receiver 
i a CW mixer for mixing transmitted and reflected CW signals, and 

a FM-CW mixer for mixing transmitted and reflected FM-CW signals wherein 

™nS CW miXer ^V 5 meanS f ° r taldng the Fourier transform ' and wherei " the system further has 

each M CwZl'r h ^ "V T^T^ '° each ° f the CW ™ ers ' ^ where n for 
each FM-CW m.xer there is means for taking the Fourier transform, and wherein the system further has 
means for summing the Fourier outputs corresponding to each of the FM-CW mixers. 

« nZ J 1 " 1 , 9 / COr ; eSP ° ndS * the nGW , Claim 1 With the addition °f the features of the previous 
claim 23 p us 24 and/or cla.ms 25 plus 26. The features of claims 24 or 26 are not known from any of 

^S^t^ neither are these features known from a combination of -"y tf^SL 

Claim 13 

The present invention according to the new independent claims 13 covers: 
A radar system having: 

a radar wave transmitter for simultaneously transmitting a CW radar signal and a FM-CW radar signal 

three separate receivers arranged along two different directions, and for each receiver * ' 

a CW mixer for mixing transmitted and reflected CW signals, and 

a FM-CW mixer for mixing transmitted and reflected FM-CW signals wherein 

the system further has phase detecting means for detecting a first phase difference relating to a first 

object angular direction for reflected CW or FM-CW signals, and for detecting a second phase dSL 

ence relating to a second object angular direction for reflected CW or FM-CW signals and wherein 

SLX^h-" T e5tabliShinS aPd maintaim ' n S «* ° r ™* CW ick ecordTand^r 
means for establ.shing and maintaining one or more FM-CW track records. 

Here the new claim 1 3 corresponds to the new claim 1 with the addition of the features of the orevi 
Z^7\ 29 ' 36 / 1°. additi ° n ° f f6atUreS fmm P revious daim 49 claim 52 The i 

at thlS T u da,m5 ? ° f 52 3r ! n0t kn ° Wn from an V of the cited P rior a * documents/neither 
are these features known from a combination of any of the cited prior art documents 
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Claim 22 



The present invention according to the new independent claims 22 covers: 
A radar system having: 

2?™ T"" ng transmitted ""I ^fleeted CW signals, and 
SjSrT S tranSmi f ed f d refleCted FM " CW s «" als ' w "ereh 

CWsTgnds'"' 1116 '^ 1,35 de,eCtinS meanS f ° r deteCtin 8 a P ha * *terences for reflected CW cr FM- 
ouTclatmsT 23* ^U^f ""jj " eW daim 1 With the addi «°" ° f *■ features of the previ- 

• a telephone interview (Rule 66.6 PCT) or 

• a second written opinion. 

Please acknowledge safe receipt of this letter by returning the enclosed EPO Form 1037. 

Yours sincerely, 
H0IBERG A/S 

Kim pfjensen (Mr.) 

(legal assistant to Susan ne Hoiberg) 

PCT Demand 
Amended claims 
EPO Form 1037 



5 

European Patent & Trademark Attorneys 



